Orthorexia Nervosa with Hyponatremia, Subcu taneous Emphysema, Pneumomediastimum, Pneu mothorax, and Pancytopenia 30-year-old male was admitted with general weakness and drowsy mental status. He had eaten only 3-4 spoons of brown rice and fresh vegetable without salt for 3 months to treat his tic disorder, and he had been in bedridden state. He has had weight loss of 14 kg in the last 3 months. We report a patient with orthorexia nervosa who developed hyponatremia, metabolic acidosis, subcutaneous emphysema, mediastinal emphysema, pneumothorax, and pancytopenia and we will review the literature. Also, we mention to prevent refeeding syndrome, and to start and maintain feeding in malnourished patients.
Introduction
Orthorexia nervosa is a new eating disorder described by Dr. Steven Bratman in 2007. Orthorexia nervosa is an obsession for healthy food which may lead to strict diets, sometimes with a shortage of essential nutrients. Patients with orthorexia nervosa are worried about quality of food, in contrast patients with anorexia and bulimia are worried about its quantity 1) .
Patients with malnutrition due to anorexia nervosa were reported with severe hyponatremia 2) , hypokalemia with renal potassium wasting, and metabolic acidosis with a Copyright © 2011 The Korean Society of Electrolyte Metabolism neuromuscular, and pulmonary function 6) .
We report a patient with orthorexia nervosa who de veloped hyponatremia, metabolic acidosis, subcutaneous emphysema, mediastinal emphysema, pneumothorax, and pancytopenia and we review the literature. Also, we discuss preventive measures in refeeding syndrome, to identify high risk patients and introduce American and European guidelines.
Case Report
Case : A 30yearold male was admitted to our hospital with general weakness and drowsy mental status. He had eaten only 3-4 spoons of brown rice and fresh vegetable without salt for 3 months to treat his tic disorder, and he had been in bedridden state. He had taken propolis and enema by himself, and his past medical history was unremarkable except tic disorder since high school. His blood pressure was 100/70 mm Hg, pulse rate 72/min, and respiratory rate 18/min, body temperature 36°C. He had lost 14 kg in the past 3 months. Physical examination presented cracking over his skin around his neck and both shoulders. He was discharged by his hospital 38 th day in an im proving state, and followed up at our rehabilitation depart ment for physical therapy and psychological department for supportive therapy.
Discussion
Orthorexia nervosa is similar to anorexia nervosa.
Patients with anorexia nervosa were reported as severe hyponatremia due to 1) inadequate fluid and sodium intake from anorectic behaviors and dehydration from self induced vomiting, laxative or diuretic abuse, 2) excessive consumption of water due to hunger, 3) Syndrome of inappropriate secretion of antidiuretic hormone (SIADH)
by selective serotonin reuptake inhibitors (SSRIs) and phenothiazines, and 4) impaired water diuresis due to low protein intake 2, 7) . Our patient's hyponatremia can be explained by impaired water diuresis and resetting osmostat. Especially, the physiology of water diuresis is impaired at multiple levels in patients with anorexia nervosa 2) . Low blood urea nitrogen from low protein intake decreases the glomerular filtration pressure and medullary hypertonicity. Sodium reabsorption is impaired in the proximal tubule due to solute delivery by low glomerular filtration 2) , and in the thin ascending loop of Henle due to diminished medullary hypertonicity 2) .
Furthermore, the chronic hyponatremic state can often persist due to a ''resetting of the osmostat'' in response to a low serum osmolality 2) . In patients with anorexia nervosa diminished water diuresis is directly related to the severity of malnutrition 2) . Patients with anorexia nervosa may .
To avoid brain damage, sodium should be substituted at a speed not exceeding 0.5 mEq/L/hour 8) .
Our patient showed features of rhabdomyolysis. The pathogenesis of rhabdomyolysis due to hyponatremia is thought to be a result of hypoosmolality of the extracellular fluid, leading to muscle cell swelling 9) . After the cellular swelling normalizes, as a result of extrusion of intracellular potassium, the potassiumdepleted muscle cells fail to release potassium, and blood flow becomes insufficient 9) .
The cellular transmembrane potential is decreased, leading to release of creatine kinase and myoglobin 9) .
Our patient showed normal anion gap acidosis. The . This probably led to a more severe degree of acidemia for a given deficit of NaHCO 3 . It was advisable to treat his metabolic acidosis with isotonic saline to remove the limitation of a high tissue PCO 2 on his ICF HCO 3¯ buffer system 3) .
Our patient revealed extensive soft tissue emphysema in his neck and chest wall, extensive mediastinal emphysema, and a small amount of right pneumothorax. Comorbidity of anorexia nervosa with pneuumomediastinum or pneumothorax rarely has been described in the literature 4) .
Malnutrition of anorexia nervosa can lead to a heightened proneness to emphysema and rupture of pulmonary tissue by empty vomiting and oral manipulation leading to injury of the oral cavity 4) . Our patient had spontaneous emphysema and pneumothorax, and we conservatively . Carbohydrate deficiency causes bone marrow hypoplasia with accumulation of gelatinous acid mucopolysaccharide, and protein deficiency causes hypoplasia without gelatinous transformation 5) . Anemia in anorexia nervosa is not caused by simple iron deficiency, but due to lipoprotein abnormality 5) . Leukocytopenia and a decreased rate of in vitro killing of bacteria, and impaired cellmediated immunity, induce a widespread infection 5) .
Thrombocytopenia is considered to be due to hypoplastic bone marrow 5) .
Our patient had increased AST, ALT, and total bilirubin, .
Refeeding syndrome is a fatal complication during arti ficial feedingparenteral or enteral in malnourished patients. Potential complications of refeeding syndrome include fatal cardiac arrhythmia, systolic heart failure, respiratory insufficiency, and h ematologic derangements 6) .
During the period of prolonged starvation, several intracellular minerals become severely depleted 1012) .
However, serum concentrations of these minerals including phosphate may remain normal. This is because these minerals are mainly in the intracellular compartment, which contracts during starvation. In addition, there is a reduction in renal excretion unintentional weight loss > 15% in the past 3 to 6 months, little or no nutritional intake for > 10 days, and low levels of potassium, phosphate, or magnesium before feeding 10) .
Patients at high risk of refeeding problems are two or more of the following: body mass index < 18.5 kg/m 2 , unintentional weight loss > 10% in the past 3 to 6 months, little or no nutritional intake for > 5 days, and history of alcohol misuse or drugs, including insulin, chemotherapy, antacids, or diuretics 10) .
Before feeding starts, NICE recommends administering thiamine 200-300 mg daily orally, vitamin B high potency 1-2 tablets 3 times daily or full dose intravenous vitamin B, and multivitamin or trace element supplement once daily 10) . NICE recommends starting feeding at 0.0418 MJ/kg/day (10 kcal/kg/day, no more than 50% of energy requirements, in patients with body mass index < 14 or a negligible intake for 2 weeks or more NICE recommend to start feeding 0.021 MJ/kg/24 hrs), and slowly increasing feeding over 4-7 days 10) . NICE recommends rehydrating carefully and supplementing and/or correcting levels of potassium (give 2-4 mEq/kg/day), phosphate (0.3-0.6 mmol/kg/day), calcium, and magnesium (0.2 mmol/kg/day intravenously or 0.4 mmol/kg/day orally) 10) . NICE recommends monitoring potassium, phosphate, calcium, and magnesium for the first 2 weeks, and amending treatment as needed 10) . should be done 11) . European guidelines recommend that Iron should not be supplemented in the first week during Days 1-3 11) . . European guidelines recommend that energy 20-30 kcal/kg/day, iron supplementation from day 7, and fluid 30 mL/kg/day during Days 7-10 should be done 11) .
In conclusion, orthorexia nervosa and anorexia nervosa have variable manifestations including fatal complications.
Before feeding, we should evaluate the comorbidity, and consider the possibility of refeeding syndrome to eliminate fatal complications, and start feeding and behavior therapy.
